Autophagy regulates hyperoxia-induced intracellular accumulation of surfactant protein C in alveolar type II cells.
Surfactant protein C (SP-C) deficiency is a risk factor for hyperoxia-induced bronchopulmonary dysplasia in newborn infants. However, the role of SP-C deficiency in the process is unclear. Here, using neonatal rat BPD model and MLE-12, mouse alveolar epithelial type II cell, we examined the changes of SP-C levels during hyperoxia. Immunohistochemistry, immunofluorescence, and ELISA analysis showed SP-C accumulation in alveolar epithelial type II cells. Electron microscopy further demonstrated the accumulation of lamellar bodies and the co-localization of lamellar bodies with autophagosomes in the cytoplasm of alveolar epithelial type II cells. The inhibition of autophagy with 3-Methyladenine and knockdown of Atg7 abolished hyperoxia-induced SP-C accumulation in the cytoplasm. Furthermore, inhibition of JNK signaling with SP600125 suppressed hyperoxia-induced Atg7 expression and SP-C accumulation. These findings suggest that hyperoxia triggers autophagy via JNK signaling-mediated Atg7 expression, which promotes the accumulation of SP-C within alveolar epithelial type II cells. Our data provide a potential approach for hyperoxic lung injury therapy by targeted pharmacological inhibition of autophagic pathway.